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Introduction



Science: Basic mechanisms 

Technology: Design, manufacture, maintenance 





Friction is defined as the resistance to motion experienced 
whenever one solid body moves over another.

Wear is defined as surface damage or removal of material from 
one or both solid surfaces during moving contact.

One of the most effective means of controlling friction and wear is by 
proper lubrication, which provides smooth running and satisfactory life 
for machine elements. Lubricants can be solid or gaseous.



Probably more failures are caused by tribological problems than fracture, fatigue, plastic 
deformation. 



Tribological knowledge helps to improve service life, safety, and reliability of interacting machine

components; and yields substantial economic benefits.

Most tribological phenomena are inherently complicated and interconnected, making it necessary to

understand the concepts of tribology in detail.

Integration of knowledge from multi-disciplines (solid mechanics, fluid mechanics, material science,

chemistry etc) is essential and therefore a separate subject is required.







Examples



Most mechanical components have one or more moving parts. This means that something is

moving relative to something else, so there is tribology happening.

In some components, such as bearings and gears, the goal is to minimize the resistance to sliding

or rolling so that as little energy as possible is lost to friction.

In other components, such as brakes and clutches, we want maximum sliding resistance in order

to limit the relative motions.



























History























Basic









Surface and roughness



Surface energy























Ra (average roughness) measures the deviation of a surface from a mean height. The
horizontal line through the profile represents the arithmetic mean height. The blue
areas represent the deviations from that line.
Ra, then, is the total blue area divided by the length of the profile.

RMS is sensitive to larger peaks and valleys, where Ra is not



















Interferometry' is a measurement method 
using the phenomenon of interference of 
waves (usually light, radio or sound waves). 



AFM versus STM

• AFM provides high-resolution topographic images and

information on sample mechanics, making it ideal for imaging

delicate biological samples, polymers, and insulators.

• STM excels at atomic-scale electronic characterization of flat

conductive surfaces like metals, semiconductors, or graphene.







Some of the Basic Questions
What is friction?

How is the friction force generated?

What is the coefficient of friction?

How do materials wear?

What is the effect of the applied load on friction and wear?
What is the role of lubricant?

How do you lower friction?
How should we reduce the wear rate of materials?



Friction



























For homework



Polymethyl methacrylate 























Sliding and rolling



Sliding and rolling



Sliding and rolling



Sliding and rolling





Internal friction is a force that occurs within an object. It
involves the maintenance of particles forming a material that
remains in the same location in relation to one another.





Dry and wet
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